Suncook River Watershed
Merrimack River Basin
Gilmanton, New Hampshire

: Crystal Lake

Dam-Break Flood Analysis

January 1989

US Army Corps
of Engineers

New England Division



Preface

This investigation was performed under the Corps of Engineers’ Flood
Plain Management Services Authority at the request of the State of New
. The Flood Plain Management Authority is contained in Section
206 of the Flood Comtrol Act of 1960 which authorizes the U.S. Army Corps
of Eng ", ..to campile and disseminate information en floods and
flood damages...and to provide engineering advice to local interests for
their use in planmning to ameliorate the flocd hazard."

The Dam-Break Analysis study presented in this report was prepared
under contract by Storch Associates of Boston, Massachusetts and
Manchester, New Hampshire. Any questions concerning this report should be
addressed to the the Chief of the Hydrology Engineering Section of the
Corps of Engineers, New England Division.
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CRYSTAL LAKE DAM

DAN-BREAK FLOOD ANALYSIS
INTRODUCTION AND PURPOSE

This report presents the findings of & dam-break flood
analysis performed for Crystal Lake Dam. [ts purpose is
to provide quantitative information for emergency
planning use, The dam is owned, operated and maintained
by the Water Resources Board of New Hampshire. Included
in this report is a description of the pertinent
features of the dam, the procedure used for the
analvsis, the assumed dam-break conditions and the
resulting effects on downstream flooded areas. This
study was not performed because of any knawn likelihood
of a dam-break at Crystal Lake Dam.

DAM DESCRIPTION

Identification No. NHOOOIE

Mame gf Dam Crystal Lake Dam

Tawn: Gilmantaon

Country and State: Belknap County, New Hampshire
Stream: Suncook Rivar

Watershed: Suncook River

Basin: Merrimack River

Crystal Lake Dam is lacated in the Town of Bilmanton,
New Hampshire, on the upper reach of the Suncook River,
The Suncook River flows in a generally southerly
direction for a distance of approximately 28 miles to

its confluence with the Merrimack River in Suncook, New
Hampshire,

Crystal Lake Dam is a earth eabankment structure with a
concrete spiliway lpcated about halfway between the left
and right abutment., The upstreanm face of the dan
consists of a concrete retaining wall extending
appronimately B4 feet tp the left af the spillway
structure and 43 feet to the right of the spillway
structure. The downstream face aof the dam consists of
vertical wingwalls which also form part of a concrete
roadway bridge, vertical stone walls and an earth fill
section sloping two feet horizontal to one foot
vertical, Alton Mt. Road is located on top of the dam
embankaent. The structure is approximately t88 feet in
length., The maximum structural height of the dams,
according to the existing plans and the Phase |
inspection report of the National Dam Safety Pregram,
dated November, 1978 is about 16 feet.



The appurtenant structures consist of a pentagonal
concrete spillway, a spiliway channel and an outlet
works consisting of a sluiceway with stoplogs. The
outlet works stoplogs extend down to the original
Suncook River bed.

PERTINENT DATA

Data is taken from *Phase I Inspection Report" for
Crystal Lake Dam, dated November, 1978.

a., Drainage Area The drainage area consists of 27.0
square miles (17,280 acres) of raolling, heavily
wooded hills.

b. Elevation (ft. above MSL}
{1) Top of Dam: 6£29.0 (lowpoint

in the
embankment)

(2} Recreation pool: 623.3
(3) Spillway crest: 623.3
{4) Spillway crest (ungated): 523%.3

(5) Stream bed at centerline of dan
(downatream toe): 614.8

(4) Maximum tailwater: Unknown

c. Spillway

{1) Type: Concrete,
pentagonal with
vertical down-
stream face.

{2} Length of weir 1 115.9 +t.
{3) Crest elavation: $23.37 ¢,
t4) U/S channel: Crystal Lake



(5) Downstream channel: {3 foot reach approx-
imately 30 feet wide
downstream of the spill-
way leading tp a roadway
bridge about 2t feet
wide, Below the bridge,
the downstream channel
consists of a natural,
rock bottom streambed
with only a few over-
hanging treea.

d. Reservoir {miles!
(1) Length of maximum paoal; 2.3 +
{2) Length of recreation pcol: 2.3
e. Storage (acre-feet)
(1} Recreation pool: 1,400
(2) Top of danm: 1,800

f. Reservoir Surface {(acres)

(1) Top of das: 458
{2) Recreatiaon pool: 441
{3) Spillway trest: 441

g. Dis roe at Dam Site

{1) The outlet works for the Crystal Lake Dam

consists of a & foot wide sluiceway., The reservoir
behind the dam can be lowered 5.5 feet below the
spillway crest elevation 623,3 by the removal of the
wooden stoplogs in the sluiceway. Removal of all
stoplogs will lower the reservoir level to the original
river bed elevation of 6156.8.

{2) Spillway tapacity with water

at top aof dam and stoplogs in

sluiceway set to height of

spillway crest: 2450 cfs
telev. 629.0)

(3) Maximum tailwater: unknown



(1) Type: stone, earth, concrete
t2) Length: 188 ft. {(overall)

(3} Height: 14 ft. {(maximum)

{4} Top width: 35 + ft. (Altan Mt.

Road on top of dam)

i BPiversiogn and Regulating Tunnel: Nane,

i Requlating Outlets. The regulating outlet
consists of a & foot wWwide stoplog sluiceway which
was designed to laower the reservoir to the
original river bhed elevation (4146.8) by the
removal of all stoplogs.

4. VALLEY DESCRIPTION

Crystal Lake Dam, located in Gilmanton, N.H., spans
the upper reach of the Suncook River, approximately

28 miles upstream from confluence with the Merrimack
River. The Suncook River Valley helow the Crystal
Lake Dam is a combination of residential and

partially wooded area and has a moderate to moderately
steep slope for the entire 6.9 mile study reach.

The downstream channel valley is heavily covered with
rocks and at several locations some streambed deposits
of gravel. The downstream channel passes through the
small population center of Gilmanton at aile 0.8 below
the dam and through the signiticant population center
of Center Barnstead at 4.9 miles below dam. Upper and
Lower Suncook Lakes are located from mile 2.3 to mile
5.2 belaw the dam.

9. MODEL DESCRIPTIDN

The Crystal Lake Dam dam-break analysis was performed
using the Microcomputer Version 9-86 of "DAM-BREAK' the
National Weather Service DAM-BREAK Flood Forecasting
Model 7-18-84., This microcomputer versiocn is a
transference from Dr, D, L, Fread's main frame version,
The selected analysis option utilized was "Subcritical

Dynamic Routing” for a single dam and input consisted
of:

ta) Storage characteristics of the reservoir

{b) Selected dam breach geometry, and duration



{(g)

{d)

L

Surveyed geometry and abserved characteristics of
downstream valley presented in cross-sections

and by selected Mannings “n" coefficients and
initial flows.

Active and inactive flow regions of the study
reach. Based on the input data, the model computes
the dam-break outfiow hydragraph and routes

it downstream., Oyrnamic routing of outfliow
hydrograph through entire reach of downstreans
valley is perfareed by a "honing® interative
attenuation process governed by the requirements
of both the principles ot conservation of mass
and momentum. The analysis provides output on
the attenuation of the flood hydrograph,
resulting flood stages, and timing of the flood
wave as it progresses downatream.

ASSUMED DAN-BREAK CONDITIONS

The magnitude of a flood resulting from the
hypothetical failure of Crystal Lake Dam is a
function aof many different parameters including size
of breach, initial pool level and storage, rate aof
breach formation, channel and overbank roughness, and
antecedent flow conditions, Engineering assumptions
of conditions which could be reasonably expected to
exist prior to a failure of Crystal Lake Dam, were
used in the flood analysis as presented below:

(1) ipitial Pool Level &427.3 feet MSL, 1.5 feet
below top of dam during an inflow of 2,214 cfs,

(2} Breach Invert: &i6.8 feet MSL

{(3) Breach Base Width 40 feet; trapezoidal side
slopes (1.0 vertical to t.0 horizontal}

(4) Time to Complete Formation of Bregech: 0.5 hour

(5) Downstream Channel Roughness Coefficient:
Manning's “n" = 0,035 to 0.07

{4) Pre-Breach Flow; The pre-breach river flom
was assumed equal to the March 1934 flood of
record. Inflow into Crystal Lake was
astimated to be 2,214 cfs (B2 csm). The
generated outflow during the initial conditions
was 1900 cfs.



RESULTS

Resulting peak stage flood profiles, timing of the peak
stage and leading edge of the flood wave are indicated
on the profile and presented in the report. Because of
the scarcity of good topographic mapping in the area,
profiles are shown in feet above normal summertime
{July-August) low water (NLW). Users of the
information can establish depth of flooding at
particular properties by establishing its relative
elevation with respect to the adjacent stream level,.
Variations in depth above NLW progrescsing downstreaa,
are attributable to changes in natural streas hydraulic
capacity as well as changes in peak discharge.

The peak dam-break discharge (along with thes pre-breach
discharge from Crystal Lake Dam) and the resulting
water surface stages throughout the study reach are
shown on piate no. 2. The maximum dam-break water
surface stages and maximum flows vs, time from start of
dam failure are presented on plates 3 and 4 for
selected stations of interest downstreams from Crystal
Lake Dam. The two stations are located 0.8 and 6.9
miles downstream from the dams.

The breach and pre-breach peak flows throughout the
study reach resulting from Crystal Lake Dam breach are
shown on plate no. 5.

The peak dam-break discharge from Crystal Lake Dan was
camputed to be 8,866 cfs. At 3 mile 0.8 below the dam,
@ rise of 10,67 feet above NLW stage was produced by a
peak dam-break discharge of 8,379 cfs. Because of the
relatively large natural storage of the Suncook River
Valley including the surcharge storage in Upper and
Lower Suncook Lakes the peak dam break discharge is
significantly attenvated with a peak outflow #rame the
Suncook Lakes of about 3,900 cfs and peak stage of 7 to 9
feet. Further downstream at mile 6.9, the peak
dam-break discharge decreases to 3,853 cfs with a

rise of 12.11 feet above NLW,



L =3 lﬁl‘ :
SUNCOOK | 4

a3

s

S10 | [l RN

MAP BASED UPON U.S.G.S. GILMANTON,
N.H. QUADRANGLE (1957)

CROSS-SECTION LOCATION

IN MILES BELOW DAM
CROSS-SECTION 5.2 MI-INTERPOLATED

CRYSTAL LAKE DAM
DAM-BREAK FLOOD ANALYSIS

l X MAP

| STORCH ASSOCIATES

PLATE 1

1000 ¢ 4000
SCALE IN FEET
0

1/2

SCALE IN MILES




7))
/2]

fo e - - — >
- ' . B F R ivll‘.:

EEEEEE o - MAM i
AP S Lo 11 mmms Dm e [R5
P P P . . - :_.(AL.. Qlu N ey

[ Y . o . 4 . L.!.!‘h. EWEM ED C

. RN e a b _.mlmc ¥ z O

b e _. b DGA AO L (7))

[ SR S Y 5883 -0 a9]| @

A A . S O e I_HT <

D A . i Wm -l 2

] - P s . T - A O

L ' ,_..!r‘. m KRA H

.2 R : RS A m TA PM O
Fg= Y A\ LA M S O " m 172 - o
I R ] YE — o

% _ ,* b2z e o]l =

...“... \ ... .H . '...,.|..!. .\.I...t.........v...l.r{..L..liL.:.“r.u.l_v.i_f._v. kL w Cm S
N i " =

(]

T LT — =y B S

; :

| ¢ e

i : R

[ ~ v —- :

! \ Aoy

: i L d

; ore e wd

.% 4 PRV TE O I
“ .......... i _ 4

! G e e e

[ . Z2 o S
_—D m . .r B

E w i AR EEAEEERIE
= =5 _
: - . B B T
_m . : F‘.ML [ T T S
'O . T I
[ o, e :

[\ et
'z ,‘

.m .....

T B .

i Lo

T e S S I T T SN S S S S S SO

DISTANCE BELOW DAM

PEAR STAGE | .

START DR

"M'TN 3A08V 1334 Ni 3DVLS

PLATE 2



ooy

I e e BRIl B
L T T T T e L e s Skt Rl
b e - B e B S
i e m—a  w . - ..,...-.-.__.....,.._.f...A-.._L.- B et e
b e e s i v ot —a e b e —a . .*._ [ T e e e o
i T T e e IR S I SEEE
. e P - . . . - - e b es A A+ 8w ws = P e T ) - -
i_. R e SO S e T
i e - - - v w o LR I ] - F---.m.——cau- - —em e e e A e
e e U S T AR SR,
Boe o e e S s T L RE B
e e e e e e e s e s e em B T e T e T e e B el *
-+ --—--:—‘o—a .. '—A—-—T—-—c—--‘-t—.--]—v—- ﬁ-é—-—r' . . i-‘!-; . =1 —== T I-:-'-f-
bt g - e e SO v T + e o
:—l- b T_T c—ﬂ—-t—— -d.-_--.-| -— -_-_.—I—] " .! + : ' 1 l T -T'
rabrhariachardar i Attt B 1“""“—*—?—‘ e e A R T T T
1 —+- .-‘4"""7—“—r-+P—5—"—!""".1 S A A )
3 - .

¥
T ]

MBI GLANES SRR
—hw———— b2 - - .,—._,_‘.q--—J—.-—'—,——A—f—q

+ 5
RN
——— e e , - =
—— - e L..’.,.r».,._‘—.__.-g--.-q
L T T e ‘ 3
. —— - -—— ...._...‘.._.__,L-a-.,..‘ra..._-.;.ﬁ,}_
ey - A QO A + m mems e —
4 —d i —— — O ’ r
—— - .— e e e 4 — g} oy e b
SERENE. NSNS SSRGS Sy
1 y-’——: e s e S B e o _....___#
H Y A PYEY b S
. iy L ! T H
H R i? i . ——
T I T I H I V00, oy h ™
H IRERENEBEREENEEN R P
i i 0 H " ' g ' . ] v oyl
— + r - [ e miimad i T
— __..__......._...‘_,_‘L..;_.al_|_4_.1 ™ R NS Baam B : T : ™ MR N
H ! - . L N it
A- _ U, . L . Ll | Py . - H | . . ]
' = T - : + t st T — t
L N i . ! o - o . g
» ' . N o O i Vo M - N -
SRS SR B AL B i A A T T -
— s " > T = ¥ H Y B T g
e e e e e e . ——
i RIS D IR IR IR B e ——
N [ 1 + . — — — —t o —. —— .
T : - M I1Z : : . 1
o e e —— - e —— —_
b - N . Il i ek : — — e
el + + s - + T -
+ T, T ‘ b — . ‘ ; —— — - -
S EEEESE E . . N s
b H -
1 A L
L. .
——

|
~t

+

__5_§_..+_._...._-_...
-—--L-._.-q.-d--o--—-—

"

i

ST : gl s
annd NaEn 'IT—!'.-, o -

l

H . i . i H
"'[1— 4 — Tt t T
+ ¥ -+ T
Ly by . ! H TS SRS —
I REER B i [ HEE RN
! : — HRRY
: H

CORPS OF
5 - - . WALTHAM, ACHUSETTS

e oees wpab At Sataibas f5 Eauiratd -
R b e I AN T CRYSTAL LAKE DAM
e DAM~-BREAK FLOOD ANALYSIS

e anEREn STAGE VS.TIME

STORCH ASSOCIATES

PLATE 3



e

._—:-..;_ " ; j— - —t JU—
e  fiatteat g e e —— g Sl
1 . T Tt : .
| IR o e i o o e o — |t - = e o 4 ]

-

o —_— i o ——— — ——— - -
+ ’ .
e s mm b ererm b ———— - ————

e v & e pm o a ematm— e 4 s s e

b e e e i e — -
b des- e

‘f""

-.T 1 « : T . M L
t * * —b - by — b T R :.—.-
- i —— S
+ ; . - b 1 T i
. imrt — et -t ; . T R s e
e PR T i y - - ‘__'_A..L-.&_,—,._a-—.,oﬁp-p-:--u-—.-—p-—t_u-_l—;—--—; - r—— e b
: ™ RN "= T - BN ’ : ]
T =T t : T
R . v RSN ERER N R ] [ !
\ | o LR U7y T T T I L. T
TT R . T R 1 :

PP

o e e amd o e e rm s 2

e Aot o b

o
i [ S

. > . | .
| BT N N N S T - ¥ s - s A
* —r . - - + - :
b e ey e I N O e e a Al [ A
. il B N . N . H
N . . , . - e ]
T ; e -
. i d. s e b e o e By - de—s & - s w t—a masnd 4

- e — P A e e I . T T
T ro. H .
b- 2 v v ey 4 J T b T P T
H Pl rog .
et 2 - [ ok R e

L U _,'-.._..-.4—5_’_7,.1—-'-..--.-’_4‘—..._1_..‘-.._.-.. et e wm= e fw v e o i = wem a

ot B [ S SRR S ettt e sl it aialid

1, e ———

NEW ENGLAND DIVISION
CORPS OF ENG!NEERS
WALTHAM, MASSACHUSETTS

CRYSTAL LAKE DAM
DAM-BREAK FLOOD ANALYSIS

FLOW V8. TIME

_GILMANTON, NH
STORCH ASSOCIATES

N

. oy b —
lont

i

PLATE 4



K FLOW {cfs) x 1000

4 . — :

— . o
T ! d B I M
NS S VR S
. v, —
T S RS R
. N T
! .
—— : - -
ST R R, *
Fi s i
4 T -
PN I Y VD S PP
et na b T ok s TR e A A
- s b e e o e ey g e .
+ et . . e i N M H : R
R S B E T AEEN ER RN 1 T T R
b " : " H H H : .
- . - iy : . + . PR ——
—1"#1-:_‘1 g,l- I IR S 11 IS -l 1 e
¢ . et . - —— 4=t + - r=ey —— T
BSURY SRS LIS SDGUEEY BWE S SESEEE §LER NN SRR T
it ~— T ——t -T = Ca g T Y T 1 LRI T vl
SR S L & ; R i . I LI " e — $ -
—— T ———— -+ Ty + ——r—— T i
BN . R NI . N
1°P Tt * * =t et T Y [ T
Ll s
] H - " . —— -
. H H T T H
r ol i +~1
H LA AT BB R
; e ald LI Lo it ]
L
11 HE S T 11!
H M R R by i 1M
4l IR RN N | R
RS W RN SN NN
[N D R T HE RN .
' ; + : =t :
2 " . . )
ot -
T_T_.— -+ [PREUR (U ——
. : _? - ; _._¢_.l.:._._—.s__._. AR
et et R
—r——— L L e e e = .
—t — + o ey o
L : JF PSP R
L . i TR
™ T T " T =
e n v i ; T T
- T T
— — ——— e 4
—t— [, : e e
—t— T
- - —
o+
"— b -+ - — -
' 0 ]
J.—r_.—..‘.Jn. . —-—
GRS P Y S S e = - . - i o

B e DR i inteii
T S U S - b o e e ]

......_..._I._.___..ﬂ_jL : . ! ey 2

¥ !
= e ‘
n ) e e
1 4
H H 1.

—

yr i +-Ta'"* .,‘ .
. e w e ¢ wn it - b o !

SREEBEUIES S AE e S N T DEPARTMENT OF THE ARMY

. GILMANTON, NH
STORCH ASSOCIATES

e CORPS OF ENGINEERS
~ T AT WALTHAM, MASSA, -
-h--L—-}—‘:i—{;—;— ¢ 1
SRR TS R BRI I 1 S CRYSTAL LAKE DAM
; SU TR ST DAM-BREAK FLOOD ANALYSIS
SRSEESERESEARN % FLOW V8. DISTANCE

A
—1~-1

N ki N

PLATE &



APPENDIX A -
INPUT DATA FILE



SRYSTAL LAKE DaM
294 TANDIA ROAD, MANCHESTER, MM,
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PROGRAM DAMBRK---VERSION-07/18/84
NICROCOMPUTER VERSION - R.G6. TRAVER

ANALYSIS OF THE DOWNSTREAM FLOOD HYDROGRAPH

PRODUCED BY THE DAM BREAK OF

CRYSTAL LAKE DAN

L]

SUNCOOK RIVER WATERS

ANALYSIS B8Y

HED STORCH ASSOCIATES
994 CANDIA ROAD, MANCHESTER, N.H. 03103

BASED ON PROCEDURE DEVELOPED BY

DANNY L. FREAD, PH.D., RESEARCH HYDROLOGIST
HYDROLOGTC RESEARCH LABORATORY
W23, OFFICE OF HYDROLOGY
NOAA, NATIONAL WEATHER SERVICE
SILVER SPRING, NARYLAND 20910



CHIRERRARSENIRLNINANSRLINLSNNNY
INTARIBLARUNLRANNILIRRISLININY

n n
$38 SUMMARY OF INPUT DATA 302
1"t m

nunsununninnn
FREERABERRRNRNSLIINNLTNLIAILIN

INPUT CONTROL PARAMETERS FOR CRYSTAL LAKE DAM

PARANETER VARIABLE VALUE
BISSEORRORSRURNRRTRNSNBAERSRUEEIRRIRsIRRItIaRItINY _ sttt} RETEIE
NUMBER OF DYNAMIC ROUTING REACHES KKN 1
TYPE OF RESERVOIR ROUTING - KU1 0
MULTIPLE DAM INDICATOR ‘ MULDAN 0
PRINTING INSTRUCTIONS FOR [NPUT SUMMARY KD¥P 3
NO. OF RESERVOIR INFLOW HYDROGRAPH POINTS ITEH ?
[NTERVAL OF CROSS-SECTION INFO PRINTED QUT WHEN INK=9 NPRT 0
FLOOD-PLAIN MODEL PARAMETER KFLP 0 -
LANDSLIDE PARAMETER KSL, ]

[OPUT= 0000006000 0 O

CRYSTAL LAKE DAM RESERVOIR
TABLE OF ELEVATION VS SURFACE AREA
SURFACE AREA (ACRES) ELEVATION {FT)
SA(K) HSA(K)
SERRRRERSLERINISARUNLE CRLILIURESLENILY

583.0 634,20

300.9 630.50
441.0 629.00
#i.0 623.30
A0 614.80
0 .00
.0 00
0 .00



CRYSTAL LAKE DAN RESERVOIR AND BREACH PARAMETERS

PARAMETER UNITS VARIABLE VALUE
EENRRTENSNEOARRNTSRANRIRUETSRINERESRRNRTINS LSNQISL AANNIT JULENIIINY

LENGTH OF RESERVOIR tl ALY 2,30
ELEVATION OF WATER SURFACE FT Yo 427.50
STDE SLOPE OF BREACH 1 1.00
ELEVATION OF BQTTOM OF BREACH - T YAMIN 616.80
WIDTH OF BASE OF BREACH FT . BH 60,00
TINE TO MAXINUM BREACH SI[IE HR TFH .30
ELEVATION (MSL) OF BOTTOM GF DAM - F¥ DATUM 615.80
VOLUNE-SURFACE AREA PARAMETER vaL 00
ELEVATION OF WATER WHEN BREACHED fT HF 627.50
ELEVATION OF TOP OF DAM fT HO 629.00
ELEVATION OF UNCONTROLLED SPILLWAY CREST FT HSP $23.30
ELEVATION OF CENTER Of GATE OPENINGS FT HGT .00
BISCHARGE COEF. FOR UNCONTROLLED SPILLWAY cs .00
DISCHARGE COEF. FOR GATE FLOW _ {6 .00
DISCHARGE COEF. FOR UNCONTROLLED WEIR FLOW coo 381.00
DISCHARGE THRU TURBINES CFS ar 00
@sPILLIK, L) HEADIX, 1)
15. .2

200. Jd

1300. 2.7

2100. 4.7

2800, b1

3600, 8.7

4450, 10.7

5160, 12.7
DHF ( INTERVAL BETWEEN INPUT HYDROGRAPH ORDINATES) = .00 HRS,

TEH(TIME AT WHICH COMPUTATIONS TERMINATE) =  20.0000 HRS.



INFLOW HYDROGRAPH TD CRYSTAL LAKE DAN
SATEERSASEARINLRERNIENSLULILRITNLISIININLLL

221400  2214.00

TINE OF INFLOW HYDROGRAPH ORDINATES

0000 20,0000



CROSS-SECTIONAL PARANETERS FOR SUNCOOK RIVER WATERS
BELOW CRYSTAL LAKE OaM

PARAME TER o VARTABLE VALLE
SEESSSTARSIRENARLRELINNITIRIRATIARIITINALIRNANLIALT 3LALY st
NUNBER OF CROSS-SECTIONS NS 8
NAXINUN WUNBER OF TOP WIDTHS NCS 5
NUNBER OF CROSS-SECTIONAL HYDROGRAPHS TD PLOT NTT 5
TYPE OF OUTPUT OTHER THAN HYDROGRAPH PLOTS I 0
CROSS-SECTIONAL SNOOTHING PARANETER KSA 0
DOMNSTREAM SUPERCRITICAL OR NOT © KSUPC 0
MO, OF LATERAL INFLOM HYDROSRAPHS L 0
NO. OF POINTS IN GATE CONTROL CURVE ' KC6 0

NUMBER OF CROSS-SECTION WHERE HYOROGRAPH DESIRED
(NAY MUMBER OF HYDRDGRAPHS = &)
UL SRR LRt pRRidgetebtistebidiattjRstifisditys

1 2 5 71 8

{ROSS-SECTIONAL VARIABLES FOR SUNCODK RIVER WATERS
BELOW CRYSTAL LAKE DAM

PARAME TER La 0

NO. OF POINTS [N GATE CONTROL CuRvE KCG 0

MUNBER OF CROSS-SECTION WMERE HYDROSRAPH DESIRED
(BAY NUNBER OF WYDROGRAPHS = &)
ERECRERSUNBARIRERIRLRERRRRRREINSEREINIRILLININLING

i 2 5 1T 8

CROSS-SECTIONAL VARIABLES FOR SUNCOOK RIVER WATERS
BELOW CRYSTAL LAKE DAM

PARAMETER (OFF -CHANNEL PORTION)
SURFACE AREA CORRESPONDING TO EACH ELEV  ACRES  DSA(K,I)

(ACTIVE FLOW PORTION)
SURFACE AREA CORRESPONDING TO EACH ELEV  ACRES  SSA(K,I)



{OFF-CHANNEL PORTION)

NUMBER OF CROSS~SECTION
NUMBER OF ELEVATION LEVEL



CROSS-SECTION NUMBER 1
TLRRERB LIS IERIALLINRILLL

15610 = 010 FSTGEDN) = .00 1SLen = Ny ISR(L) =
HS ... 612,53  613.5  625.0 627.37 680.0
BS ... 40.0  50.0 100.0 100.0 100.0
Bss ... .0 A0 0 150.0  900.0

CROSS-SECTION NUMBER 2
REERSRbT 1SR RRE 4L 1S

FET R .800  FSTB(I) = .00 5L = .0 1SR(1) =
Hs ... 593.5 599.0 s04.0 412.0 30,0
BS ... 13.0  35.0 80.0 80.0  80.0
BSS ... 0 .0 100,06 210.0 1070.0

CROSS-SECTION NUMBER 3
RsLaRARITLRINLILLIILLANL

15(1) = 2,700 FSTR([) = 00 (SL{I} = .0 KSRCL) =

HS ... 352.0 360.0 600.0 540.0 700.0
BS ... 3300.0 3310.0 3310.0 33i0.0 3310.0
855 ... 0 .0 B%0.0 149¢.0 2390.0

CROSS-SECTION NUMBER 4
N

1501y = 3.200 FSTELI) = .00 1L = .0 ISR{I} =

HS ... 931.7 580.0 500.0 &40.0 700.0
85 ... 1400.0 1(B0O.0 1B00.0 1800.0 1800.0
BsS ... .0 .0 500.0 1400.0 6200.0

.0

.0

0

0



CROSS-SECTION NUNBER 5 -
TILLERARSLARNSNEILRILALLL

{8(0) = 3.800 FSTGBLI) = .00 L = .0 ISR(I) =
W ... 9551.§ 558.0 560.0 389.0 600.0
BS ... 50.0 66,0 100.0 100.0 100.0
BSS ... 0 0 500.0 BGO.0 1100.0

CROSS-SECTION NUMBER &
PRI fegr i qetisatst]

IS([) = 4,400 FSIGI(D) = .00 ISL(T} =- 0 ISR(I) =
HS ... 551.2 560.0 580.0 000.0 440.0
85 ... 3200.0 13500.0 3500.0 3300.0 3500.0
Bss ... .0 .0 500.0 800.0 1100.0

CROSS-SECTION NUMBER 7
(iR b iR eabstiqettnisng

IS0} = 5.200 FSTE(I} = .00 IsLn = .0 ISR(]) =
HS ... 531.0 354.0 560.0 580.0  600.0
B ... £20.0  120.0 i20.0 120.0 120.0
gss ... .0 DO 290.0 420.0 480.0

CROSS-SECTION NUMBER 8
HLsrassILLIIILLAIIILLLY

151} = 5,900 FSTB{I) = 00 sl 2 0 ISR{I) =

HS ... 502.0 S§09.53 GS511.0 3520.0 340.0
B ... 22,0 35.0 140.0 160.0 140.0
BSS ... 90 0 A 320,00 54000

0

0



HANNING N ROUGHNESS COEFFICIENTS FOR THE GIVEN REACHES
{CM(K,{),K=1,NCS) WHERE [ = REACH NUMBER
CIREEAEREA SIS RAREELRIIBABTANIRESSRBATERIALLLLILILTLINLNY
REACH 1 ... .085 .055 .05 .035 .055
AEACH 2 .,. .055 .00 .055 .055 .03
REACH 3 ... .00 .050 .050 .050 .030
AEACH 4 ... .050 .050 .050 .050 .030
REACH 5 ... .070 .070 070 .070 .070

REACH & ... .050 .050 .050 .030 .050

REACK 7 ... .070 070 .070 .070 .070



CROSS-SECTIONAL VARTABLES FOR SUNCOOK RIVER WATERS
BELOW CRYSTAL LAKE DAM

PARAMETER UNITS VARIABLE
BURETSEABULLIRIURLASRRTINNCRSNROTRIRNNINEL  SES00T L3NS

NININUM COMPUTATIONAL DISTANCE USED L)) BXM{T)
BETWEEN CROSS-SECTTONS

CONTRACTION - £XPANSION COEFFICIENTS FKC(I)
BETWEEN CROSS-SECTIONS

REACH NUMBER UH TR S FKCID

iRt Re i) $188R tmmf
t 040 .000.
2 023 -.500
M 023 -1.000
4 025 .100
5 .025 -.300
b 100 .300

T . 100 100



DOMNSTREAN FLOW PARAWETERS FOR SUNCOOK RIVER WATERS

BELOW CRYSTAL LAKE DAM

VALUE

.0

.000

PARANETER o UNITS VARIABLE
“lltll!llllllll,tllllll“lllllll“l"l“ll SEEEALE  ASRORY  LBRNBRIRNLELL
WA DISCHARGE AT DOMNSTREAM EXTREMITY CFS  GMAKD

WA LATERAL OLTFLOW PRODUCING LOSSES CFS/FT  OLL

INITIAL SIIE OF TIME STEP R OTHM

INITIAL WATER SURFACE ELEVATION DOWNSTREAN  FT |

SLOPE OF CHANNEL DOWNSTREAN OF DAW FT/AL  SOM

THETA WEIGHTING FACTOR © THETA
CONVERGENCE CRITERION FOR STAGE FT EPSY
TINE AT WKICH DAM STARTS TO FAIL OwR TFI

TOTAL MUMBER OF CROSS SECTIONS (ORIGINAL+INTERPOLATED) (M) = 190

TOTAL VOLUME IN RESERVOIR BEHIND
CRYSTAL LAKE DA 2 3285.5 ACRE-FEEY

DEFINITION OF VARIABLES IN RESERVOIR DEPLETION TABLE

PARANETER UNITS VARIABLE
EERRSRRESSRRASEAININEILTARNRRIREANUILELNL  FO0RNNE U800
TINE STEP FROM START OF ANALYSIS I
ITERATIONS NECESSARY TO SOLVE FLOW EQUATIONS K
ELAPSED TINE FROM START OF ANALYSIS HRS  TTP(D)
TOTAL OUTFLOW FROM DAN CF§ an
ELEVATION OF WATER SURFACE AT DAN FT H2
ELEVATION OF BOTTOM OF BREACH FT Y8

EST DEPTH OF FLOW IMMEDIATELY DOMNSTREAN FT D

SUBMERBENCE COEFFICIENT suB

.0000

23,78

.000

20.00

{MAXINUN ALLOWABLE =

200



VELOCITY CORRECTION VCOR

TOTAL VOLUME DISCHARGED FROM TIME OF BREACH AC-FT  QUTVOL

BREACH WIDTH FT BB

AECTANGULAR BREACH DISCHARGE COEFFICIENTY COFR
INFLOW TO RESERVOIR EFS gren
HREACH OQUTFLOW CFS  (BRECH

SPILLWAY OUTFLOW CFS  0SPIL



* RESERVOIR DEPLETION TABLE

I K TTP(} acn H2 Y8 0 su8 VCOR ouTvoL BB COfFR aren JBRECH asPIL
SRE 13 NEBATL  RERRLEAL  CSURNAL  GAEEINE BREANEE BRAE LANL LNRRELLNN RED 440 1§11 e 1

L0 000 1900 427.50 427.50 618.65 1.00 .00 00 .0 .10 2214, 0. 1900.
2 1 .00 1900 627,50 427.29 618,64 L.00 1.72 l.a 1.2 3.10 2214, 0. 1900.
I 0 1904 627,50 627.07 418.64 1.00 1.36 Lt 2.4 310 2214, 4. 1900,
§ 1 .03 1909 627.50 42b.856 61B.63 1.00 1.24 4,7 3.6 310 2214, 9. 1901.
IR 1917 627.50 626.64  618.67 1,00 .18 6.3 4.8 I.10 214, 17, 1904.
b L .050 1929 527.30  626.43  b18.6% 1,00 L.15 7.9 6.0 .10 7214, 28. 1901.
T 1 .080 1944 827.50 626,22 418,71 1.00 1.13 3.3 1.2 .10 2214, 43, 1901,
g 1 .07 1963 627.30  626.00 41B.73 1.00 1.1} f1.1 8.4 310 2214, b2, 1902.
9 1 .080 1986 427.50 623,79 AlA.79 1.00 (.10 1.7 %6 310 2214, 8s. 1902,
10 1 .0%0 2014 527.50 425.57 418.84 1.00 1.09 14,.4- 10.8 3.10 2214, 3. 1902,
i1 .00 2047 627.51 625.36 61B.89 1.00 1.0B 16.1 12.0 1.10 2214, {43, 1902.
12t .0 2085  627.51 625.15 418.96 1.00 1.08 7.8 13.2 .10 2214, 183. 1902.
13 1 .20 2129 627.90 62493 619.03 1.00 1.07 19.3 14,4 3.10 2214, 227, 1902.
Wt .13 2178 627.51 62472 419.11 L.00 1.O7 1.3 156 110 2214, 216. 1902,
13 1 .40 2233 627.51  624.30 419.21 L.00 L.O7 23.0 168 110 2214, 331, 1902.
I 1 .130 2295 627.31  424.29  419.31 L.00 L.O7 5.0 18.0 3.10 2214, 193, 1902,
17 1 140 2363 427.51 624,08  519.47 1.00 1.07 26.9 19.2 3.t0 2214, 461. {902,
18 1 .17 2438 427.51  623.B6 619.54 1.00 .07 28.% 20.4 3.10 2214. 337, 1902.
9 1 .180 2520  627.50 b23.65 al9.66 1.00 .97 1.0 2.6 310 2214, 519. 1902,
20 1 .19 2610 627.50 423.43  519.80 1.00 1.07 3.1 2.8 .10 2214, 709, 1902,
21 1 .200 2707 627,50 423.22  419.95 1.00 1.07 35.5 24,0 3.10 2214, a0a. 1901,
27t .20 812 627.50  623.01 620,10 1.00 1.07 e 25.2 3.10 2214, 912, 1901,
1 20 2923 627.50 622.79 620.27 1.00 1.0 39.9 26.4 3.10 2218, 1026, 1900,
1 .23 3048 627.50 622,58 620.44 (.00 1.0@ 42.4 77.6 3.10 21214, 1148, 1900,
5 1 2N 79 527.50 622,36 620.63 1.00 1.08 43.0 28.8 3.10 2214, 1280, 1899.
1 .50 I 627.50 622.15 420.82 1.00 .09 7.6 30.0 3.10 2214, 1421, 1898.
71 0 J470  627.49  621.9% 621,02 1.00 1.09 50.5 3t.2 3.10 2214, 1573, 1897.
@B 1 .10 3630 627.49 621,72 621,23 (.00 .10 5.4 3Z.4 .10 2214, 1734, 18%4.
29 + .280 1802 627.4%  621.51 621.45 1.00 L.10 56,3 33.6 3.10 2214, 1907, 1893,
o1 .29 3985  427.40  621.29 e21.47 1.0 1.1 39.7 4.8 3.10 2214, 2091. 1894,
I L300 4180 427.40 821,08 621,91 1.00 .12 63.1 36,0 3,10 2218, 2288. 1893,
1 3o 4388 627,40 420,87 A22.16 1.00 1.12 bb.6 37.2 3.10 2214, 2497, 1891,
I 130 4609  627.47 62065 622,41 1.00 1.13 70.3 38.4 3.10 2214, 272, 1809,
M1 330 4BAT b2T.47 62044 622,68 1,00 1,14 74.2 394 .10 2214, 2938, 1887,
33 1 .30 5097  427.46 420,22 622,95 1.00 1.5 7.3 40.8 3.10 2214, J212. 1883.
3B 1 150 5366  627.46  420.01 623.2¢ 1.00 .17 B2.7 2.0 .10 2214, 3483, 1883.
7 o1 .38 5653  627.45  AI9.BO  623.54 (.00 1.18 87.2 43.2 3.10 2214, 373, 1881,
o 30 3960 627.44  619.58 623.85 1.00 1.20 92.0 444 3.10 2214, 4083. 1878.
I 1 .80 4290  627.04  619.37 624,17 1.00 1.28 7.1 45.6 .10 2214, 4413, 1875.
0 1 3% sb44  A27.43  619.15  a24.51 1.00 1.23 102.4 46.8 3.10 2214, 4772, 1872.
4t 1 400 7023 627.42 618,94 624.86 1.00 .29 1o8.1 48.0 3.10 2214, 3185, 1868,
2 1 .0 7391 s27.41  6IB.TY 825.16 9% L.Z7 1140 49.2 1.10 2214, 3327, 1843.
3 1 4 T2 627.40  41B.51 625.38 .97 1.29 120.3 50.4 3.10 2214, 38352, 1861.
LI T .01 79719 427.39  51B.30 625.56 .94 f.31 126.7 5186 .10 1214, 6123, 1834.
4G 1 W 8191 427,38 618.08 425.70 .91 1.32 133.4 52.8 3.10 2214, 6339, 1832,
% 1 .450 8379 627.37 617.87 625.8% .87 1.1 160.3 54.0 3.10 24, 8532, 1847,
47 1 .40 8535 427.36 b17.86 625.90 .84 1.33 147.3 55.2 310 2214, 6692, 1843,
L1 I U ¥ 1 8642 627,34  H17.84 425.97 .81 113 154.4 56.4 110 1214, 6804, 1838.
W | .o 8729  627.33 417,23 626.03 .77 L34 161.5 57.6 3.10 2214, 6894, 1833.
o1 490 8802 $27.32 617.0f 626,08 .74 134 168.8 38.8 3.10 2218, 6975, 1828,



RESERVDIR DEPLETION TABLE

I KT an H2 Y8 ] Su8 VvCOR  QutvoL BB COFR Qren QBRECH gSPIL
E11 08 SURSES  GABSERRY  FSNLSEE E3ESNE3 ESABESE LXNE RURR RRREREANT LESE U i s Hn

a ot 500 8863 627.31 416.80 826,12 .72 1.3 176,1 40.0 3.10 2214, 1044, 1822,
2 1 .310 BO4T 427,30 416.B0 825.10 .72 13D 183.4 40.0 3.10 2214, 7034, 1814,
33 1 .52 8831  627.28 616.80 626.10 .72 1.33 190.7 60.0 3.10 2214, 1022. 1809.
M 1 .53 8814 827.27 516.80 626,09 .72 L34 198.0 40.0 3.10 2214, fo11. 1804,
33 1 .540 8798 427.26 516,80 626,07 .72 1.34 205.3 40.0 3.10 2214, 6999, 1800.
& 1 .330 8782 627,25 416.80 426,06 .72 1M 212,35 460.0 35,10 2214, 4984, §799,
a7 1 540 B76b  427.23  416.80 626,05 .72 (.34 219.8 60.0 3.10 2214, 6978, 1790,
8 1 .37 8750 627.22 616,80 626.04 .72 1.34 227.0 60.0 3.10 2214, 4943, 1785,
¢ 1 .580 8734  627.21 416,80 426,03 .72 1.34 2343 40.0 3.10 2214, 4954, 1781,
0 1 .3%0 8718 627.20 6156.80 626.02 .72 1.4 241,53 60.0 J.10 - 2214, 6942, 176,
sl 1 .400 8702 427.19  416.80 b26.00 .72 1.34 248.7 0.0 3.0 2214, 6931, 1.
62 1 .4810 8686 627.17 5156.80 626.00 .72 1.34 235.9 40.¢ 3.10 12214, 6920, 1787.
63 1 .620 8670 627.16 blb.B0 625,99 .72 .34 263.0 &0.0 3.10 1214, 4708, {782,
bt 1 430 8654  627.15 616.80 625.97 .72 .34 270.2 80.¢ 3.10 2214, 6897, 1757.
6 1 540 8439 627.14 416.80 625.% .72 1.34 77.3 60,0 310 2214, 4886, 1733,
66 1 .430 8623  4627.12 b6lé.BO  625.95 .72 L34 284.5 60.0 3.10 2214, 4875, 1748,
87 1 .680 8607  627.11 &616.80 623.94¢ .72 1.3A 291.6 60.0 3.10 2214, 4864, 1743,
8 1t .470 8392 527.10 614,80 462593 .72 .34 298.7 0.0 3.i0 2214, 5833. 1739.
9 1 .580 8576 527.09 6l6.80 425,92 .72 1.4 J03.8 40.0 3.10 2214, 5842, 1734,
0 1 .69 8560 527.08 6ib.80 623.91 .72 |34 312.9 60,0 3.10 2214, 5831, 1729,
ot 700 8345 627.06 6L6.BO  625.90 .72 .34 39,9 40.0 3.10 2214, 6821, 1723,
n ot I 8329 427.05 616.80 425.89 .72 |.}4 327.0 50,0 3.10 2214, 6810, 1720,
LA {1 g3l4  427.04 416.80 4625.88 .72 .34 134.0 40.0 3.10 2214, 6799, 1716,
ot 730 g499 527,03 616.80 425.87 .72 1.34 I 40.0 3.10 248, 4788. 1711,
131 740 - BABY  627.02 b61b.BO  625.86 .72 134 48.1 &0.0 3.10 2214, 6777, 1704,
w1 .7130 8468 527.01  416.80 625.B5 .72 .34 I155.1 50,0 3.10 2214, 6747, 1702,
771 780 8453  426.99 416.80 625.83 .72 .34 362.1 0.0 3.10 2214, 6756, 1697,
w70 B439  526.98 516,80 625,82 .72 LM 9.1 60.0 .10 214, b744, 1692,
™ 1 .780 8422  526.97 516,80 625,81 .72 |.}4 376.0 0.0 3.10 1214, 6733 1.10 2214, 4711, 170¢
76 L .730 Ba68  427.01 516,80 625,83 .72 L34 355.1 40.0 3.10 1214, b747. 1702,
T 1 L740 BASY 626,99 514,80 425.83 .72 .34 Jb2.1 60.0 3.10 2214, 6736, 1697.
| 1 .77 BAl8  426.98 616,80 425.82 .72 .34 Jo%.1 0.0 3,10 7214, CYLT 1692,
91 .780 8422 5626.97 416,80 A25.81 .72 .34 376.0 40.0 3.10 2214, 6735 .830 BI47 626,91  alb.E
33 | .9 8333 626.90 616,80 625.75 .72 .34 7.6 80.0 3,10 2214, 6473, 1640,
g6 1 .850 8318 626.89 616.80 625.74 .72 L.3A £24.5 40.0 3.10 2214, 6642, 1636,
87 1 .8&0 8303 526.88 6156.80 A25.73 .72 .34 §31.3 40.0 3.10 2214, 6632, 1631.
g8 1 .870 8208 626.97 b16.80 4625.72 .72 1.} 4318.2 40.0 1J.10 2214, 6642, 1647.
89 1 .880 8273 426.86 b15.80 625.T1 .72 1.4 45.0 40.0 3.10 214, 6632, 1b42.
9 1 .B90 8239 426.84 b14.80 625.70 .72 1.34 431.9 60,0 3.10 2214, 8621, 1638,
11 .%00 2244 626.83  616.80 625.4% .72 1.34 458.7 0.0 3.10 2214, 8611, 1633,
77 1 % 8230 626.82 b16.80 625.68 .72 1.34 463.5 60.0 3.10 2214, 6501, 1629,
1 .920 8215 526,80 416.B0 625.47 .72 1.34 472.3 0.0 3.10 2214, 859, 1624,
M o1 930 8200 425.80 416.80 625.46 .72 1.34 479.1 40,0 3.10 2214, 6581, 1420,
95 1 .940 8186 626.7% 616.80 623.65 .72 1.34 485.8 60.0 J.10 2214, 8571, 1615,
% | .950 8171 426.78 516,80 625.54 .72 (.34 492.6 60.0 3.10 2214, 6561, 1611,
97 1 .90 8157  426.77 616,80 625.63 .72 L34 499.7 &0.0 3.10 2214, 4351. 1606.
8 1 .970 8143 426,75 b16.BO  625.82 .72 1M 504.1 0.0 3.t0 2214, 6541, 1602.
99 1 .90 8128 626.74 516.B0 625.81 .72 1.3 512.8 60.0 3,10 2214, 6331, 1594.
100 1 .9% 81i4  626.73 616.80 825.40 .72 1.34 319.5 60.0 3.10 2214, 6522. 1593,
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17
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1.000
1.010
1.021
1,033
1.045
1.061
1.077
£.093
1.114
1.136
159
1.185
1.214
1.243
1.280
1.318
1.359
1403
1. 436
1,512
1.573
i.5640
1.4
1,799
1.883
1.983
2.092
2.211
2.342
2.484
1,645
2.819
3.on
1.3
3.453
.n
3.991
4.300
4,640
5.014
3.426
5.8719
6.376
6.924
T1.524
g.189
4.8
2.720
10,402
11.572

RESERVOIR DEPLETION TABLE

an
31883}

8100
3085
8070
8053
8034
8014
7991
7967
7939
7910
7078
7843
7804
1782
m7
7667
7613
7555
7491
422
7347
7267
7190
7105
7613
6915
6810
6498
6578
6450
6315
6172
6022
5891
5732
5563
5387
5204
5013
824
4434
42
4294
125
3949
3804
3437
(V]
3308
3152

H2
Hisn

626.72
826.71
626.10
b26.69
b26.57
626.65
624.54
626.42
626,60
626,57
426.53
626,32
426.49
b2b.44
626.42
626.38
626.34
626.30
624.25
426.19
626.13
624,07
626.00
623.92
623.84
623.73
623.68
623,56
625,45
623,33
623.21
623.08
624.94
624.79
624.44
624.47
624.30
624.12
623.94
623.75
623.56

623.34

523.18
422.94
422,72
622.4%
622.25
622.00
621.75
621.51

YB
s

616.80
416,80
616.80
b16.80
616,80
416.80
516.80
616.80
616.80
616.680
416,00
616.80
616.80
b16.80
616,80
416,80
b16.80
616.80
b16.80
616.80
416.80
616.80
616.80
616.80
614.80
616.80
616,80
616.80
616.80
616.80
616.80
616.80
516.80
416.80
416.80
516.80
616,80
616.80
616.80
616.80
616.80
616.090
616.080
616.80
616.80
616.90
615,80
616,80
616.80
516,80

D
(JEEREES

625.39
425.56
623,57
623.35
623.54
623.33
623.3!
625.89
623.47
625.45
625.43
625.40
625.38
625.15
625.31
623.28
625.24
623.20
623.15
625.10
625.05
624,99
a24.%2
424.85
624,77
624,68
624,59
624.48
624,38
b24.24
624,13
624.00
623.86
623.70
623.54
623.37
623.19
623.00
622,90
622.460
622.40
622,18
522,01
421.82
621.43
621,43
621.22
621,01
620.79
620.57

5u8
331

a2
)
J2
J2
I
.12
02
a2
Jd2
q2
Y]
.1
72
12
J3
A
A3
73
a3
g3
13
T3
g3
T
T4
4
A3
.75
Jb
18
J7
.18
.19
.80
.81
82
.83
.85
86
.88
.89
A
.9
.91
g1
.92
.92
93
93
94
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1.44
1.43
1.45
1.47
1.49
1.52
.55
i.38
1,62
1.66
1.72
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[EeR EE4!

526.2
532.9
540.2
548.3
557.2
544.9
577.5
589.2
602.0
616.0
6314
648.3
b66.7
686.9
709.0
733.1
759.5
708.3
819.8
954.0
891.3
932.0
976.2
1024, 3
1076.3
1133.2
1194.7
1261.2
1333.1
1410.8
14944
1584.5
1681.2
1785.2
1896.7
2014.0
2143,1
217.5
2422,0
2574.1
2734.9
2904.7
30844
3275.0
3476.5
3689.3
3913.5
4149.1
439.2
4495.2

B8 COFR
1 nn
40.0 I.10
80.0 3.10
50.0 3.10
60.0 3.10
40.0 3.19
60.0 3.10
60.0 3.10
60.0 3.10
40,0 3.10
60.0 3.10
50,0 1.10
60.0 3.10
60.0 3.10
60.0 3.10
80.0 3.10
60.0 3.10
60.0 3.10
60.0 3.10
60.0 3.10
40.0 1.10
60.0 3.10
60.0 3.10
60.0 3.10
50.0 3.10
60,0 3.10
40.0 3.10
60.0 1.10
60.0 3.10
80.0 1.10
80.0 3.10
50.0 3.10
80,0 .10
40.0 3.10
40.0 3.10
§0.0 3.10
40.0 3.10
80.0 3.10
40.0 3.10
0.0 3.10
60.0 3.10
60.0 3.i0
&0.0 3.10
50.0 3.10
50.0 3.10
60.0 3.10
80.0 3.10
60.0 3.10
40.0 3.10
40.0 3.10
60.0 3.10

aIcH
i

2214,
2214,
2214,
2214.
2214,
2214,
2214,
2214,
214,
2214,
1214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
214,
2214,
2214,
1214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
2214,
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2214,
2214,
2214,
4,
2214.
2214,
1214,
2214,
224,
2214,
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2214,

UBRECH asPIL
1nun 13334

6512, 1589.
4502, 1584,
5491, 1579,
5479, 1574,
bbb, 1548.
5452, 1562,
5437, 1553.
5420, 1547,
5401, 1539,
5381. 1530,
6359, 1520,
5335, 1509,
6308, 1497,
4279, 1484,
6248, 1449,
b214, 1454,
al77, 1437,
6137, 1414,
6093, 1398,
6044, 1374,
5995, 1333.
5940, 1327,
5892, 1299,
5848, 1258.
SBot. 1213,
5751, 1185,
5697, 1113.
Sa41, 1057,
5580. 998.
5517. 934,
5450, Bbé.
5379. 794,
5306. Ti7.
5254. 636.
5482. 350.
5104. 460,
5022. 385.
937, 267,
4835, 177.
4718, 107,
4399, 15.
4480, -38.
4294, 0.
1§25, 0.
3949, 0
3805. 0.
3638, 0.
3472, 0
1309, 0
1152, 0



RESERVOIR DEPLETION TABLE

I K TTP(D an H2 L] ] SU8 VCOR  OuTvoL B8 COFR ann {UBRECH 45PIL
$13ND BERNET  RRRANESS  SUARSER  BSIRAEN  LRRBNAX NSET RMAT RBERMAGD 03t mu e 1nin

131 1 12,609 3003  621.26 416,80 620.36 .94 1.70 4926.7 40.0 3.10 2214, 3004, 0
152 1 13.813 866 621,02 616,80 620.16 .M 1.B J211.4 60,0 110 1214, 2064, 0
153 2 15,104 2742 520.79 416,80  619.9% .94 | 33t0.7 40.0 3.10 2214, 2742, 0.
IS¢ 2 16.525 2633 620.58  416.80 419.82 .94 2.00 5826.2 80.0 3.10 2214, 2633, 0.
135 2 18.087 2521 620,40 416.80 19,865 .93 2.00 6139.1 60.0 3.10 2214, 2522, 0
156 2 19.806 2405 420.25 b16.HO 1947 97 2,00 6309.0 80.0 3.10 2214, 2406. 0
157 2 2U.897 2323 620.14 416,80 619.34 .98 2.00 4878.5 60.0 3.10 2214, 2323, 0.



PARANETER UNITS VAR[ABLE VALUE
ASESSERRTLEEREANEERBRNLRCITORNUBSROTILERES CORLMAL  LILLIE  HIABIBENINY

INI[TIAL FLOW CFS Gin 1909,
MAY FLOW CFS N 8844,
FINAL FLOW CF§ 0N 2323,
TINE TO MAX FLOW HRS P .30
NUMBER OF TIME STEPS NNU 137
TOTAL VOLUME DISCHARGED FRON RESERVOIR AC-FT ‘ pIsvaL 6878.

[NITIAL STEADY FLOM BACKWATER COMPUTATIQON AT CROSS-SECTION NO.= 21 0ID NOT CONVERSE.
CHANBE CROSS-SECTION PROPERTIES AND/OR INCREASE INITIAL STEADY FLOW AND RERUN.



TIME PARAMETERS OF QUTFLOW HYDROGRAPH [MMEDIATELY DOWNSTREAM OF DAM

PARAMETER UNITS VARIABLE VALUE
SUSRLTTSRNERERNNERTRRNER Rt RN RRRenenseass s20000E S00000  SRIRERININY

TIME T0 FAILURE HR TFH . 300
TIME TO START OF RISING LIMB OF HYDROGRAPH  HR T¥0 000
TIME TO PEAK HR TP . 300
TINE STEP SIZE HR OTHI 025

ROUTING COMPLETED.

KTINE=483 ALLOWABLE KTIME= 498 1= 20.0
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DISCHARGE HYDROGRAPH FOR SUNCOOK RIVER WATERS ... STATION NUMBER
BELOW CRYSTAL LAKE DAM

GAGE IERQ =
HR  STAGE
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DISCHARGE HYDRQGRAPH FOR SUNCOOK RIVER WATERS ... STATION NUMBER 21

BELGW CRYSTAL LAKE DAM AT MILE .80

GAGE IERO = 393.50 MAY ELEVATION REACHED BY FLOGD WAVE = 404,17

FLOOD STAGE NOT AVAILABLE

MAX STAGE = 10,67 AT TINE = .900 HOURS

NAX FLON = 8375 AT TINE = 300 HOURS
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BISCHARGE HYDROGRAPH FOR SUNCOOK RIVER WATERS ... STATION NUMBER 141
BELOW CRYSTAL LAKE DAM AT MILE 1.80

GAGE IERD = 3551.50 N MAX ELEVATION REACHED BY FLOOD WAVE = 338.37
FLOOD STAGE NOT AVAILABLE
MAX STAGE = 4.87 AT TIME = 10,233 HOURS

MAX FLOW = 4374 AT TIME = 4.138 HOURS
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DISCHARGE HYDROGRAPH FOR SUNCOOK RIVER WATERS ... STATION NUMBER 173
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DISCHARGE HYDROGRAPH FOR SUNCOOK RIVER WATERS ... STATION NUMBER 190

GAGE IERO =
HR  STAGE
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APPENDIX C
BREACH FORMATION AND
SIZING CALCULATION
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